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Abstract: The paper aim was to compare three types of extracts: aqueous, 
alcoholic and essential oils from two dried and ground common basil products 
marketed in Romania. Essential oil was extracted using Clevenger-type apparatus. 
Antioxidant activity and total polyphenols content of alcoholic and aqueous 
extracts from basil were examined using DPPH and Folin–Ciocalteu methods. 
Total polyphenols content was expressed as gallic acid equivalent concentration. 
Overall flavonoids content was determined through spectrophotometric method 
(510 nm), expressed as quercetin equivalent concentration. Minimum inhibitory 
concentration (MIC) of samples was assessed against five bacteria strains using the 
microdilution method. Total polyphenols, flavonoids and antioxidant activity of 
basil extracts were predominant in methanolic extracts. Antioxidant activity 
indicated a higher activity in dried basil for both of studied samples (basil C – 
60.71% and basil M – 57.14%). Essential oils were the ones that had the highest 
inhibitory effect against bacterial strains tested. 
 




Common basil (Ocimum basilicum) is a grassy plant of genus 
Ocimum, family Lamiaceae, originating in India. Currently, basil is grown 
in many Asian and Mediterranean countries. Aromatic plants cannot be kept 
in fresh state for a long period of time. On the other hand, the dried spices 
are available throughout the year, with lower costs, with a lack of aromatic 
properties of their fresh counterparts. Basil contains bioactive compounds, 
such as essential oils, flavonoid pigments (phenolic and flavonoid 
247 
compounds), tannins, oleoresins, vitamins (A, C and K) and minerals (iron, 
calcium, magnesium and potassium). 
Aqueous extractive solutions are maceration, infusion and decoction. 
Distilled water is the solvent for active (water-soluble) principles of raw 
vegetable material. Alcoholic extracts are hydroalcoholic extracts that 
contain predetermined amounts of water, depending on nature of active 
principles that are going to be extracted. The most effective types of 
alcoholic extracts are ethanolic and methanolic extracts (Adel et al., 2019). 
Based on aqueous and methanolic extracts, a range of determinations 
could be done, such as: total polyphenol content, antioxidant activity or 
determination of vitamin C. 
Volatile oils are generally obtained from mature or dried leaves by 
using a variety of extraction methods, such as steam distillation, 
hydrocarbon extraction, chlorinated solvent extraction, mechanical 
extraction, maceration, supercritical carbon dioxide extraction, enzymatic 
treatment and fermentation (Peter, 2006; Chenni et al., 2016). 
Hydrodistillation is a traditional method for removal of essential oils. Water 
or hydrodistillation is one of the oldest and easiest methods. By this method, 
the essential oils are evaporated by heating a mixture of water or other 
solvent and plant materials followed by the liquefaction of the vapours in a 
condenser (Rassem et al., 2016). 
 
Materials and methods 
 
Plant Materials 
Plant material examined in the study consisted of dried leaves 
collected of the two variety of common basil (Ocimum basilicum L.), 
cultivated from Transylvania Region. 
 
Plant Extracts  
The dried and ground basil infusions of each sample were obtained 
by adding 2 g of plant to 20 ml of distilled water at 70°C for 15 minutes. 
After this time, the infusion was perfused, and aqueous basil extracts were 
obtained. Samples codification: aqueous extracts from basil sample C (BA-
C) and aqueous extracts from basil sample M (BA-M).  
Alcoholic extracts were obtained by using 1 g basil from each sample, 
followed by successive extractions performed with acidified methanol by 
centrifuging at 6000 rpm for 10 min at 4°C. Then, the extracts were 
recovered using rotary evaporator, obtaining 10 ml extracts in methanol 
98%. Samples codification: methanolic extracts from basil sample C (BM-
C) and methanolic extracts from basil sample M (BM-M). 
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Aqueous and alcoholic extracts were analysed for determination of 
antioxidant activity, total polyphenols content and flavonoids content. All 
three types of extracts were used for determination of minimum inhibitory 
concentration (MIC). 
Obtaining volatile oil from dried and ground basil samples was 
carried out by a Clevenger-type apparatus consisting of a round bottom 
flask, a downstream refrigerant and a graduated volatile oil collection tube. 
Samples codification: essential oil from basil sample M (UE-M) and 
essential oil from basil sample C (UE-C). 
 
Antioxidant Activity 
Antioxidant capacity - DPPH is based on the discoloration of stable 
DPPH (2,2, diphenyl-picryl-hydrazyl) radical, strongly coloured in red and 
purple and absorption of antioxidant substances, at 515 nm. This evaluation 
was carried out following the protocol proposed by Socaci et al. (2013). The 
absorbance of samples was determined spectrophotometrically (UV-Vis 
1700 PharmaSpec Shimadzu) at 515 nm. A DPPH calibration curve was 
constructed. 
 
Total Polyphenolic Content 
Total polyphenol content from aqueous and alcoholic extracts was 
performed using the Folin-Ciocalteu reagent, according to Socaci et al. 
(2013) and Kodama et al. (2010) with some modifications. A 0.25 ml 
samples were mixed with 0.12 ml of the Folin-Ciocalteu reagent and 1.8 ml 
of distillated water. After 5 minutes at room temperature, 0.34 ml of a 
sodium carbonate (Na2CO3) solution 7.5% was added and the mixture 
placed at room temperature for 2 hours. The absorbance was measured at 
750 nm on a Shimadzu UV-1700 PharmaSpec spectrophotometer. A 
calibration curve was performed using different concentrations of standard 
gallic acid solutions (r2 = 0.9997) and the concentration of TPC was 
expressed as mg GAE /100 g plant material. 
 
Total Flavonoid Content 
For determination of total flavonoid pigments 0.5 ml of extract, 0.5 
ml of pure MeOH was added, 4 ml of distilled water then mixed with 30 ml 
of 5% NaNO2 and 30 ml of 10% AlCl3. After 5 minutes of incubation in a 
dark room, 2 ml of 1 N NaOH and 6.4 ml of distilled water was added and 
incubated for another 5 minutes in the dark room. Absorbance was 
measured using a spectrophotometer (UV-1700, Pharma Spec, Shimadzu) at 
510 nm against blank, where aluminum chloride was replaced with 
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methanol. The standard curve was performed using different concentrations 
of quercetin solution (r2 = 0.9989) and the flavonoid content was expressed 
in mg quercetin equivalents per 100 g/weight fresh spice. The determination 
was carried out in two repetitions. 
 
In vitro antimicrobial activity 
Minimum inhibitory concentration (MIC) of samples was assessed 
against five bacterial strains: Staphylococcus aureus ATCC 25923, 
Escherichia coli ATCC 25922, Salmonella enteritidis ATCC 13076, 
Enterococcus faecalis ATCC 2921, using the microdilution method. MIC 
was identified in accordance with the National Committee for Clinical 
Laboratory Standards (NCCLS, 1997), using serial cultivations, reaching to 
100 µl nutrient sterile broth and 10 µl bacterial inoculum 1.5 × 106 CFU ml-
1 for aqueous and alcoholic extracts and bacterial inoculum 1.5 × 108 CFU 
ml-1 for essential oils (Semeniuc et al., 2017). Gentamicin (0.4 mg ml-1 in 
saline solution) was used as a positive control. The negative control 
consisted of one part of saline solution, eight parts of 50% ethanol and one 
part of Tween 80 for essential oil samples and methanol for alcoholic 
extracts. Incubation lasted for 20-22 hours at 37°C. 20 μl of resazurin 
aqueous solution (0.2 mg ml-1) was added to each sample well. Three 
replicates were performed for each extract (Semeniuc et al., 2017). 
 
Results and Discussion 
 
Antioxidant activity was relatively similar for both basil samples 
tested, although a slightly higher activity was identified in methanolic 




Figure 1. Comparative antioxidant activity between extracts type 
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Benedec et al. (2012) determined the antioxidant capacity of the 
basil alcoholic extracts and obtained results ranging from 11.24 to 22.55%. 
Compared to the samples BM-C and BM-M, it can be concluded that all C 
and M basil extracts have a more intense antioxidant activity than the basil 
extracts used in the study presented by Benedec et al. (2012). The presence 
of active principles depends on a various number of factors such as: genetic 
factors, the plant species, geographical location, differences in growth, the 
type of soil, the time and season of harvest, the way the herb is prepared for 
drying and storage etc. 
Total polyphenols and flavonoids content were tested on 4 basil 
samples. By comparing them, it was found that the highest total polyphenols 
and flavonoids contest were identified in methanolic extracts samples. In 
this study, the maximum amount of total polyphenols was 1.325 g/100 g dry 
sample and, in the case of flavonoids, the largest amount was 0.504 g/100 g 
dry sample, both identified on the methanolic extracts basil C, as is shown 
in Figure 2, below: 
 
 
Figure 2. Comparative determination of total polyphenols and flavonoids content 
from basil extracts 
 
Benedec et al. (2012) identified the highest amount in their samples 
of 20.335 g GAE/100 g sample for total phenolic contest and 1.245 g 
QE/100 g dry sample for flavonoids. In this study, the highest amount of 
polyphenols dosed was 1.325 g GAE/100 g dry sample, and, in the case of 
flavonoids, the highest amount was is 0.504 g QE/100 g dry sample. As can 
be seen, the amount values of total phenolic compounds and flavonoids 
contest are lower for dried basil M and C. The difference may be due to the 
variety used and the mode of how drying process is applied. 
A certain minimum inhibitory concentration (MIC) was identified 











































































(UE-C and UE-M) presented the highest inhibitory effect on Escherichia 
coli, Staphylococcus aureus and Salmonella enteritidis bacteria, used at the 
lowest concentration. On the other hand, both essential extracts presented 
the highest minimum inhibitory concentration identified in the current study 
in case of Enterococcus faecalis bacteria (Table 1). 
 
Table 1. 
Minimum inhibitory concentration identified on basil extracts samples 
*the results are expressed in (mg/ml) for extracts and in (μl/ml) for essential oils 
 
Hussain et al. (2008) tested the antimicrobial capacity of essential 
oils extracted from basil grown in different seasons. The minimal inhibitory 
concentrations identified of essential oils on Staphylococcus aureus was 
from 0.9 to 1.5 μg/ml. Thus, compared to the minimal inhibitory 
concentration identified in the samples UE-C and UE-M of 1.17 μg/ml, it can 
be said that the resulting essential oils exhibit good antimicrobial activity. 
Hossain et al. (2010) identified the minimum inhibitory 
concentration of basil alcoholic extract on Staphylococcus aureus of 62.5 
μg/ml. The MIC tested on these bacteria, in the current research, it was 4.25 




A slightly higher antioxidant activity was identified in basil alcoholic 
extracts more than aqueous extracts.  
The highest total polyphenols content identified in this study was 
1.325 g/100 g dry sample and, in the case of flavonoids, the largest amount 





















EM –C  5.76 5.76 5.76 12.09 
EM- M  5.76 4.25 5.76 5.76 
BA-C  22,67 22,76 22,67 - 
BA-M  22,67 10,78 22,67 - 
UE-C  2.45 1.17 1.81 47.62 
UE-M  2.45 1.17 1.81 47.62 
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Among the extracts tested, the essential oils presented the highest 
inhibitory effect on Escherichia coli, Staphylococcus aureus and Salmonella 
enteritidis bacteria, used at the lowest concentration. 
Although the basil is subjected to a drying process, whereby 
bioactive compounds are lost in those two dried basil samples used for the 
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